Fine-tuning of DNA damage-dependent ubiquitination by OTUB2 supports the DNA repair pathway choice.
DNA double-strand breaks (DSBs) are deleterious lesions that lead to genetic mutations and cell death. Protein ubiquitination mediated by the E3 ubiquitin ligase RNF8 within the regions surrounding DSBs recruits DNA DSB response (DDR) factors and induces chromatin remodeling, which supports cell survival after DNA damage. Nevertheless, the impact of RNF8-mediated ubiquitination on DNA repair remains to be elucidated. Here, we report that depletion of the deubiquitinating enzyme OTUB2 enhances RNF8-mediated ubiquitination in an early phase of the DDR and promotes faster DSB repair but suppresses homologous recombination. The rapid ubiquitination results in accelerated accumulation of 53BP1 and RAP80 at DSBs, which in turn protects DSB ends from resection in OTUB2-depleted cells. Mechanistically, OTUB2 suppresses RNF8-mediated L3MBTL1 ubiquitination and Lys 63-linked ubiquitin chain formation in a deubiquitinating activity-dependent manner. Thus, OTUB2 fine-tunes the speed of DSB-induced ubiquitination so that the appropriate DNA repair pathway is chosen.